As with aplastic anemia, it is thought that immunological stimulation suppresses normal hematopoiesis in myelodysplastic syndrome (MDS) patients [1] [2] . Therefore, immunosuppressive reagents such as cyclosporine A may abrogate this effect, and improve cytopenia [3] [4] . The presence of small populations of CD55-and CD59-negative paroxysmal nocturnal hemoglobinuria (PNH) clone portends a good response to immunosuppressive therapy in patients with low-risk MDS [5] [6] . Recently, Hosokawa et al. analyzed clinical features of 22 MDS patients with del (13q), and found a high prevalence of PNH phenotype and good response to immunosuppressive therapy [7] . Interestingly, del (13q) disappeared with immunosuppressive therapy in some patients; whereas, in others it was persistently detected despite the recovery of hematopoiesis [7] [8] . The mechanisms underlying this disparity remain unknown. However, it is hypothesized that the del (13q) clone acquires survival advantages over normal hematopoietic stem cells due to a lack of the 13q region that determines the sensitivity to inhibitory cytokines; but the fate of this clone after immunosuppressive therapy may depend on the primary life span of the del (13q) stem cells [7] .
We present a case of MDS, one of 22 cases reported by Hosokawa et al, in which an initial abnormal clone with add (13)(q14) disappeared while a different clone with -13, +mar emerged during the clinical course; and finally, the abnormal clone with -13, +mar was undetectable after two years of cyclosporine A treatment. In this case, it is speculated that each clone with a chromosome 13 abnormality acquired survival advantages due to a loss of sensitivity to inhibitory cytokine-mediated immunological attack; but it had sequentially expanded and disappeared due to the limited life span of mutant stem cells. A 57-year-old woman visited our hospital in September 1998. Hematological examination revealed a decrease in white blood cell count (2.9 X 10 9 /L), hemoglobin concentration (9.1 g/dl), and platelet count (75 X 10 9 /L). A bone marrow aspiration disclosed hypercellular bone marrow with dysplasia in erythroid lineage. Furthermore, an abnormal karyotype of add (13)(q14) (21/29 cells: 72.4%) was simultaneously observed. Based on these results, we diagnosed this case as MDS-U (unclassifiable). The patient was given 20 mg per day metenolone acetate as an initial treatment. After therapy commenced, pancytopenia gradually improved (Figure 1) . At seven months, all blood cell counts had improved to normal levels, and these levels had been maintained for eight years thereafter. However, since May 2008 the pancytopenia had gradually recurred; therefore, bone marrow examination was performed in March 2009. Although the bone marrow feature had not obviously changed since 1998, an abnormal karyotype of -13, +mar (10/20 cells: 50%) was found; whereas, the add (13)(q14) abnormality, which had been observed at the time of diagnosis, could not be detected. At this time, we tested for the presence of PNH clone using flow cytometry analysis. The result showed that the patient had 0.522% and 1.075% of PNH clone in granulocytes and erythrocytes, respectively. We therefore started cyclosporine A administration; whereupon, blood cell counts markedly increased, and have stabilized at normal levels thereafter. Two years later, we performed another bone marrow examination to follow the status of MDS. Surprisingly, it showed normocelluarity with no dysplasia. Furthermore, chromosomal analysis demonstrated no abnormal karyotype; and FISH analysis was negative for -13 (0.6%)(normal value: 0-1.3 %). In contrast, the PNH clone slightly increased (Figure 1) . Thereafter, no recurrence of MDS has been observed. Consistent with the previous observations, the present patient, who had -13 clone as well as PNH clone, showed remarkable recovery of hematopoiesis by cyclosporine A treatment [5] [6] 9] . Importantly, the change in percentages of PNH clone was not correlated with that of the -13-possessing cells. This fact suggests that the -13-possessing MDS clone and the PNH clone did not share an identical phenotype. A previous report also described that del (13q) clone is not derived from PNH stem cells [7] .
Unfortunately, we did not perform SKY analyses, which may have clearly identified the 13 anomaly, on the present case; however, our chromosomal analysis detected two independent clones involving chromosome 13 abnormalities, add (13)(q14) or -13, +mar. The striking feature of this case is that two different abnormal clones possessing chromosome 13 abnormalities emerged and disappeared at different times. The expansion of these clones involving 13q strongly supports the hypothesis that some genes in the 13q region mediate sensitivity to immunological attack. It is possible that MDS stem cells possessing either add (13)(q14) or -13, +mar in the patient were short-lived; therefore, those chromosomal abnormalities disappeared during the clinical course. In contrast, PNH stem cells in the patient might have emerged in long-lived stem cells.
In conclusion, our case supports the hypothesis that MDS clones with chromosome 13 abnormalities can change during the clinical course; and such changes depend on the life span of MDS stem cells.
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